In vivo cytotoxicity of type I CD20 antibodies critically depends on Fc receptor ITAM signaling.
Antibody-Fc receptor (FcR) interactions play an important role in the mechanism of action of most therapeutic antibodies against cancer. Effector cell activation through FcR triggering may induce tumor cell killing via antibody-dependent cellular cytotoxicity (ADCC). Reciprocally, FcR cross-linking of antibody may lead to the induction of apoptotic signaling in tumor cells. The relative importance of these bisecting pathways to in vivo antibody activity is unknown. To unravel these roles, we developed a novel mouse model with normal FcR expression but in which FcR signaling was inactivated by mutation of the associated gamma-chain. Transgenic mice showed similar immune complex binding compared with wild-type mice. In contrast, ADCC of cells expressing frequently used cancer targets, such as CD20, epidermal growth factor receptor, Her2, and gp75, was abrogated. Using the therapeutic CD20 antibodies ofatumumab and rituximab, we show that FcR cross-linking of antibody-antigen immune complexes in the absence of gamma-chain signaling is insufficient for their therapeutic activity in vivo. ADCC therefore represents an essential mechanism of action for immunotherapy of lymphoid tumors.